Background: Optimal parental preconception health benefits reproductive outcomes. However, preconception health promotion is not routinely offered in primary health care settings to people of reproductive age. The aim was to gauge the planned preconception health behaviours and attitudes towards being asked about pregnancy intention by a general practitioner (GP) among people of reproductive age in Australia. Method: The research was conducted on a single wave of Australia's first and only probability-based online panel, Life in Australia™. Members of the Life in Australia™ panel are Australian residents aged 18 years or over. All active members between the ages of 18 and 45 years were eligible to participate. Eligible panel members were invited to complete a survey about fertility and childbearing. Data were collected from 18 February to 4 March 2019.
Background
There is now robust evidence about the importance of parental preconception health optimisation for the health of the pregnancy and the baby [1] . Parental exposure to potentially modifiable factors including poor nutrition, obesity, smoking, environmental toxins, and drugs and alcohol at the time of conception can adversely affect the health of the offspring at birth and increase their risk of non-communicable diseases including cardiovascular and metabolic conditions in later life [2] .
General practitioners (GPs) and other primary health care professionals are ideally placed to opportunistically discuss pregnancy intention and promote pre-and interconception health optimisation with people of reproductive age. However, research shows that this is not routinely done and that health care providers' perceived barriers for doing this include time constraints, lack of knowledge and resources, being unaware of preconception care guidelines, patients not appreciating being asked about preconception health, and competing preventive priorities [3] [4] [5] [6] [7] [8] .
The 'One Key Question®' concept developed in the United States recommends that primary health professionals routinely screen women of reproductive age for pregnancy intention by asking 'Would you like to become pregnant in the next year?' [9] . If the answer is no, this is an opportunity to mention the importance of reliable contraception to avoid unplanned pregnancy and refer the woman for contraceptive advice if she needs it. And, if the answer is yes or maybe, this opens the door for promoting the importance of preconception health optimisation and to suggest that women and their partner see their GP for a preconception health check before they start trying to conceive. In surveys of Maternal and Child Health Nurses and GPs most respondents indicated that they viewed the 'One Key Question®' concept as a useful tool for starting a conversation about preconception health [6, 7] .
Your Fertility is an Australian government funded fertility and preconception health promotion program [10] . The aim of the program is to provide people of reproductive age with up-to-date, evidence-based, and accessible information about the factors that affect reproductive outcomes to allow them to make informed decisions about childbearing. The program also provides resources for health professionals to help them start conversations about reproductive health with their patients [11] .
To inform the program, Your Fertility commissioned the Social Research Centre [12] to conduct a populationbased survey gauging knowledge, attitudes and behaviours relating to fertility and preconception health among people of reproductive age in Australia. Here we report findings relating to planned preconception health behaviour and attitudes towards being asked about pregnancy intention.
Method

Study population
The study population were members of Life in Australia™, Australia's first and only probability-based online panel [12] . The panel was established by the Social Research Centre in 2016 and is the most methodologically rigorous online panel in Australia. It exclusively uses random probability-based sampling methods and covers both online and offline population. Members of the panel are Australian residents aged 18 years or over who were randomly recruited via their landline or mobile telephone (rather than being self-selected volunteers) and consented to provide their contact details to take part in surveys on a regular basis [12] . Participants receive a AUD $10 to $15 reward for completing each monthly survey. Results from Life in Australia™ surveys are generalisable to the Australian population (see Appendix 1) . All active members between the ages of 18 and 45 years were eligible to participate.
Procedure
All eligible panel members were made aware of the opportunity to complete a survey about fertility and childbearing through the Social Research Centre's regular communication. The survey was administered by the Social Research Centre. The methodology employed was a mixed-mode approach, using primarily online surveys supplemented with telephone surveys to include both the online and offline populations. Data collection was conducted from 18 February to 4 March 2019.
Materials
The study-specific questionnaire was developed by the authors of the paper who have extensive clinical and research experience in the fields of reproductive health (nursing and midwifery) and health promotion (public education program management). It included questions about socio-demographic circumstances (age, country of birth, residential postcode, relationship status, and parenthood status); current health behaviours (smoking status, alcohol consumption, recreational drug use, exercise regularity, health status of diet, and weight [underweight, normal weight, a bit overweight, quite overweight]); parenthood aspirations ('Do you want (more) biological children in the future' and 'How many children would you like to have'); likelihood of changing health behaviour in preparation for pregnancy rated on a 4-point Likert scale ranging from 'Very Likely' to 'Not at all likely' (take a multi vitamin [females only], eat healthier, see a GP for a health check-up, reduce alcohol consumption [drinkers only], stop smoking [smokers only] and lose some weight [only people who rated themselves as a bit or quite overweight]). Attitudes towards being asked about pregnancy intention were gauged with the question 'How would you feel if your GP asked you 'Would you (or your partner) like to become pregnant in the next year?' where the response alternatives were 'I wouldn't mind', 'I would feel that it was inappropriate', 'I would appreciate it', and 'I would feel some other way'. The full questionnaire is available in Additional file 1.
Statistical analysis
To correct for differences between the study population and the general population of people of reproductive age in Australia, and ensure the sample most closely represents the relevant Australian adult population, results were weighted to population benchmarks (see Additional file 2).
For the purpose of comparing levels of socioeconomic advantage and disadvantage, respondents were assigned to quintiles based upon their residential postcode using the Index of Relative Socio-economic Disadvantage (IRSD). The IRSD is one of four indexes of socio-economic status developed by the Australian Bureau of Statistics (ABS) using information from their five-yearly Census. It distributes the population into five even quintiles denoting varying levels of disadvantage. A lower score (Quintile 1) indicates relatively greater disadvantage in general (e.g. more likely to include low income households, people with no qualifications, in low skill occupations). A high score (Quintile 5) indicates a relative lack of disadvantage in general.
Data were analysed in SPSS V25 using descriptive statistics. Gender and age group comparisons were made using Chi-square statistics and p-values < 0.05 were considered significant.
Results
All active panel members (n = 965) were invited to take part and 716 (74.2%) completed the survey. The profile of respondents relatively closely matched the population for gender and residential location. However, there was some underrepresentation of people aged 18 to 25 and an overrepresentation of those aged 35 to 45 in the sample. Table 1 shows the weighted profiles of respondents on a range of characteristics. While most respondents were Australian born, close to one in three were born overseas. Approximately one quarter of survey respondents belonged to Quintile 5, representing the least disadvantaged members of the population. Over two-thirds were in a relationship, most of whom were in a longterm heterosexual relationship. Respondents aged 18 to 24 years were significantly less likely to be in a long-term relationship than those who were older.
Around two in five respondents already had one or more children and more than half wanted a child or more children in the future. Respondents in the youngest group were less likely to have children and respondents in the oldest group were less likely to want children in the future than the two other groups. When asked how many children they would ideally like to have, including any children they already had, most (78%) wanted two or more children. Only 6% stated that they did not want children and 9% were unsure about how many children they wanted.
Self-reported health and health behaviours revealed that about one in six respondents were smokers, more than half consumed alcohol most days, one in 12 used denotes significantly higher proportion and * significantly lower proportion. Where one proportion is higher or lower, it is significantly different to its one or two counterparts within the same subgroup recreational drugs at least monthly, almost one third rarely exercised and almost half considered themselves to be overweight.
Respondents were asked how likely they were to change some health behaviours in preparation for pregnancy. The proportions who stated that they were very or quite likely to change a range of health behaviours are shown in Table 2 . Most respondents indicated they would try to optimise their health in one or more ways if they were planning to have a child now or in the future. Overall, females were more likely than males to state that they would reduce alcohol consumption, eat healthier and see their GP for a health check-up if they were planning pregnancy.
Responses to the question about how respondents would feel about being asked about their pregnancy intention are presented in Table 3 . While most stated that they would not mind or would appreciate being asked this question, about one in four felt it would be inappropriate. The proportion who would feel the question was inappropriate was higher amongst those aged 18 to 24 years (33%) compared to those aged 25 to 35 years (19%), and among people who considered themselves to be quite overweight (39%) or a little overweight (29%), compared to those who reported a normal bodyweight (20%).
Discussion
This population-based study made two significant findings that can inform GPs approach to opportunistically asking their patients who are in the reproductive age range about their pregnancy intentions and promoting preconception health optimisation. Firstly, most women and men indicated that they would make positive health behaviour changes in preparation for pregnancy. This suggests that they are aware of the importance of preconception health optimisation and are likely to appreciate being supported by their doctor in their efforts to improve their health in the context of pregnancy planning. Secondly, most participants, both women and men, appeared positive about being asked about their pregnancy intentions. This is encouraging because it shows that asking a non-judgemental screening question like the 'One Key Question®' would in most instances be well received and allow GPs to provide relevant advice depending on the answer. However, it is noteworthy that two groups were less likely than others to appreciate being asked about pregnancy intention; respondents aged less than 25 years and respondents who reported being a little or quite overweight. It may be that people in their early 20s do not perceive a question about childbearing to be relevant to them as they are not planning to have children until later in life. For people who are overweight the question may be perceived as intrusive and likely to lead to unwanted discussions about weight loss. Although they may not appreciate it, it is still important to ask young people and those who are overweight about their pregnancy intention to ensure that they have reliable contraception if they want to avoid pregnancy and can be encouraged and supported to optimise their health if they wish to have children.
The Royal Australian College of General Practitioners 'Guidelines for preventive activities in general practice' [13] state that 'Every woman of reproductive age should be considered for preconception care' and recommend that GPs assist their patients to 'develop a reproductive life plan that includes whether they want to have children'. We suggest that this recommendation should be extended to also include men of reproductive age as their health and health behaviours also affect the health of offspring [14] . Although men report wanting to be involved in childbearing discussions, they feel that they do not have a voice on the topic because reproductive health is perceived to be women's domain [15] . Including men in discussions about childbearing and encouraging them to be active participants in decision making and to optimise their health in preparation for parenthood would benefit them, their partner and future children.
One of the known barriers for providing preconception care for women is that they often do not consult their GP until after they have conceived [4] . And, in the case of men, they are less likely than women to seek primary health care [16] and rarely consult a GP in preparation for pregnancy [17] . This means that preconception health promotion needs to be offered opportunistically in any consultation with people of reproductive age. To this end the 'One Key Question®' concept appears to be an efficient and feasible way to establish pregnancy intention as it adds minimal time to a consultation. For those who indicate that they would like to conceive in the next 12 months, GPs can mention the importance of optimal parental preconception health and recommend that they and their partner make a separate appointment for a preconception health check. And, for those who do not wish to become pregnant, asking about pregnancy intention offers the opportunity to establish contraceptive needs to avoid unplanned pregnancy.
GPs also cite lack of resources as a barrier to promoting preconception health and indicate that the availability of preconception care checklists and patient brochures and handouts would help them do this more often [7, 8] . Informed by this evidence, the Your Fertility program has a range of resources relating to preconception health optimisation for women and men that GPs can direct their patients to. These are evidence-based, written in accessible language and easily found on the program's website where they can be downloaded [10] .
The strengths of this study include that the study population closely resembled the general population of people of reproductive age in Australia, the large sample, and the relatively high response rate. Furthermore, the study generated important evidence about men who have largely been neglected in reproductive health research. Study limitations are also acknowledged. While almost three quarters of the eligible population completed the survey, self-selection bias, where people interested in fertility and childbearing were more likely to participate than people who were not, cannot be ruled out. Also, as a brief survey, the findings do not provide in-depth understanding of respondents' attitudes or planned behaviours. Lastly, in light of the wellestablished evidence about the intention-behaviour gap [18] , we acknowledge that responses to questions about planned preconception health behaviour change may not translate to actual change.
Conclusion
The findings of this study suggest that routinely asking people of reproductive age about their pregnancy intentions and advising those who are planning pregnancy about what they can do to ensure optimal preconception health would be acceptable to most people and this may improve reproductive outcomes.
